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DETAILED ACTION 

This Office Action is a response to Applicant's Amendment and Remarks filed 
September 9, 2005. 

Claims 7 and 21 have been amended. Claims 1-5, 7, 12-19, 21, and 26-28 are 
pending in the instant application. 

Claims 1-5, 7, 12-19, 21, and 26-28 have been examined on the merits. 

The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

Specification 

In the previous Office Action mailed March 9, 2005, the disclosure was objected 
to because the amendment to the specification filed December 30, 2003 recited, "Fig. 
3a" where only "Figure 3" can be found. This objection is withdrawn in view of 
Applicant's amendment to the specification to recite "Figure 3". 



Claim Rejections - 35 USC § 103 

In the previous Office Action mailed March 9, 2005, claims 1-5, 12-19, and 26-28 
were rejected under 35 U.S.C. 103(a) as being unpatentable over Soukup et al. (Proc. 
Natl. Acad. Sci, 1999 Vol. 96:3584-3589, Applicant's reference [C51], filed September 
30, 2003) or Robertson et al. (Nucleic Acids Research, 2000 Vol. 28:1751-1759, 
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Applicant's reference [C44], filed September 30, 2003). This rejection is maintained 
for the reasons of record set forth in the previous Office Action mailed March 9, 2005. 



Response to Arguments 

In response to this rejection, Applicants traverse the Examiner's characterization 
that the hammerhead ribozyme, the ligase ribozyme, and the Group I intron ribozyme 
are functionally equivalent. Applicants argue that the Examiner has concluded that "all 
ribozymes function similarly" and are therefore "art-recognized functional equivalents" 
without presenting or citing any documentary evidence to support this assertion. 
Applicant's also argue that the Examiner has failed to establish a prima facie case of 
obviousness with regard to the Soukup and/or Robertson references since there is no 
teaching or suggestion in either the Soukup or Robertson reference that the 
hammerhead ribozyme or the ligase ribozyme, when coupled to an aptamer 
oligonucleotide, will have the same functionality as an aptazyme that contains a Group I 
intron oligonucleotide. Applicants contend that the Robertson reference teaches away 
from the ribozymes being functionally equivalent since this reference specifically chose 
to use the smaller ligase ribozyme to study allosteric regulation rather than a larger 
ribozyme, such as the Group I intron ribozyme. Applicant's argue that there is no 
teaching or suggestion in the Soukup or Robertson references that a Group I intron 
ribozyme of the claimed invention will experience the same level of allosteric regulation, 
as a smaller, less structurally stable ribozyme, e.g. the hammerhead or ligase 



Application/Control Number: 09/661 ,658 Page 4 

Art Unit: 1635 

ribozymes. Applicants conclude that the teachings of the Soukup or Robertson 
references fail to provide a skilled artisan with a reasonable expectation that a Group I 
intron can be successfully subjected to allosteric regulation when coupled to an aptamer 
sequence. 

Applicant's arguments have been fully considered but are not found persuasive. 
Applicant is of the opinion that hammerhead ribozymes, ligase ribozymes, and Group I 
intron are not functionally equivalent. In the previous Office Action mailed March 9, 
2005, the Examiner detailed her reason's why one skilled in the art would readily accept 
that hammerhead ribozymes, ligase ribozymes, and Group I intron ribozymes are 
equivalents since these three ribozymes function in a similar manner. For example, the 
previous Office Action at page 6 recites, "One of ordinary skill in the art would readily 
accept that ribozymes, in general, are RNA that can act as enzymes by catalyzing the 
cleavage or ligation of other target RNA molecules. Generally, engineered ribozymes 
bind target RNA in a sequence specific manner to cleave or ligate their targets." 

The general fact that ribozymes functional similarly is concurred in the instant 
specification at page 2, lines 8-11 where it states, "ribozymes or RNA enzymes are 
oligonucleotides of RNA that can act like enzymes by catalyzing the cleavage of RNA 
molecules. Generally, ribozymes have the ability to behave like an endoribonucleases". 
The instant specification goes on to teach, "regulatable ribozymes have been described, 
wherein the activity of the ribozyme is regulated by a ligand binding moiety" (see page 
3, first few lines). The instant specification also teaches, "the regulatable ribozymes 
described to date target, bind, e.g. a first target sequence and the enzymatic activity is 
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brought to bear on a separate RNA molecule for cleavage" (see page 3, last few lines). 
Given this general disclosure, the Group I intron ribozyme, like the hammerhead and 
ligase ribozymes, acts like an enzyme by catalyzing the cleavage of RNA molecules. 
Similarly, the Group I intron, like the hammerhead and ligase ribozymes, has the ability 
to behave like an endoribonuclease. As the instant specification teaches, the 
regulatable ribozymes described to date targets and binds a target sequence. It is 
noted that the Group I intron also targets and binds a target sequence in the same 
general manner as those ribozymes described to date in the prior art. Simply put, since 
the Group I intron oligonucleotide, the hammerhead ribozyme, and the ligase ribozyme 
all behave in a similar manner to catalyze the cleavage of RNA molecules, they are 
considered to be art-recognized functional equivalents. 

Regarding Applicant's argument that there is no teaching that suggests the 
Group I intron will exhibit allosteric control like the hammerhead ribozyme and the ligase 
ribozyme, this is not found persuasive because as argued above, since the Group I 
intron oligonucleotide, the hammerhead ribozyme, and the ligase ribozyme all function 
in a similar manner, they are considered to be art-recognized functional equivalents. 
Given that the Group I intron, the hammerhead ribozyme, and the ligase ribozyme are 
functional equivalents, there is no reason to believe that they will not function similarly, 
e.g. exhibit some degree of allosteric control, when coupled to an aptamer 
oligonucleotide. 

Regarding Applicant's argument that the Robertson reference teaches away from 
the Group I intron and ligase ribozymes as being functionally equivalents, this is not 
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found persuasive. The Robertson reference teaches, "[T]he chief advantage of the L1 
ligase is its small size, 130 nt, since we suspected that ligand-induced conformational 
changes would have a proportionately larger influence on a small, relatively unstable 
ligase as opposed to a larger, more structurally robust ligase (such as the Group I 
intron)" (see page 1751, second column, first paragraph). This statement is a mere 
opinion of why the Robertson Group chose a ligase ribozyme over a Group I intron 
oligonucleotide. In fact, the Robertson reference explicitly states, "we suspected 1 that 
ligand-induced conformational changes would have a proportionately larger influence on 
a small ligase as opposed to a larger ligase. This does not teach that the ligase 
ribozyme and the Group I intron are not functionally equivalent, but instead lends 
credence to the fact that the ligase ribozyme is smaller than the Group I intron, and the 
ligase ribozyme may [emphasis added] undergo a ligand-induced conformational 
change more readily than the Group I intron. The Examiner would like to add that the 
Robertson reference also teaches, "ribozyme ligases can be readily engineered to 
function as allosteric enzymes, and reveal that many of the techniques and principles 
previously demonstrated during the development of hammerhead aptazymes may be 
generalizable" (see Abstract). This statement actually teaches that the same rationale 
used to make hammerhead aptazymes can be generally used with ribozymes other 
than the hammerhead. 

In summary, ribozymes whose activities are modulated by effector molecules 
have previously been engineered. Adjoining aptamers to allosteric ribozymes has also 
been described in the art. It is well known in the art that Group I intron oligonucleotides, 
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hammerhead ribozymes, and ligase ribozymes act similarly like endonucleases to 
catalyze the cleavage of RNA molecules. Thus, it is the Examiner's position that one of 
ordinary skill in the art would recognize that the hammerhead ribozyme (as taught by 
Soukup et al.), the ligase ribozyme (as taught by Robertson et al.), or the Group I intron 
ribozyme of the instant invention are functionally equivalent. The instant specification 
has disclosed that "regulatable ribozymes have been described, wherein the activity of 
the ribozyme is regulated by a ligand binding moiety". There is no functional difference 
between those regulatable ribozymes previously described in the art (e.g. hammerhead 
and/or ligase ribozymes, for example) and the Group I intron oligonucleotide of the 
instant invention. In this regard, the Examiner has established a prima facie case of 
obviousness in maintaining that the hammerhead ribozyme, the ligase ribozyme, and 
the Group I intron are functional equivalents. 

Applicant's amendment necessitated the new grounds of rejection presented 

below: 

Claim Objections 

Claim 21 is objected to because of the following informalities: Claim 21 recites 
"A allosterically regulatable aptazyme" and is grammatically incorrect as the claim 
should read "An allosterically regulatable aptazyme". Appropriate correction is required. 
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Allowable Subject Matter 

Claim 7 is allowable. The art does not teach or fairly suggest a regulatable 
aptazyme comprising a Group I intron oligonucleotide and an aptamer oligonucleotide, 
wherein the aptazyme comprises SEQ ID NO:2. 



Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Terra C. Gibbs whose telephone number is 571-272- 
0758. The examiner can normally be reached on 9 am - 5 pm M-F. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Andrew Wang can be reached on 571-272-081 1 . The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). \ f\ 
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